Abstract. This work presents the analysis of the transition D *
Introduction
The first observation of the orbitally excited charmed meson was made in 1986 [1] and the observation of them has continued in the following past few decades [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . This period has also been accompanied by several theoretical studies on the masses, strong and electromagnetic transitions of these mesons done by using various methods (See for instance the Refs. [12] [13] [14] [15] and the references there in). D * 2 (2460) having the quantum number I(J P ) = 1 2 (2 + ) is among these orbitally excited mesons and was reported twenty years ago [5, 7, 8] .
In the literature one may find little theoretical works on the properties of tensor mesons compared to the other types of mesons. Especially their strong transitions have not been studied much. One can attain valuable information about the internal structures and the natures of these mesons via the study of the parameters of these mesons and comparison of their results with the existing experimental findings. Through these studies one may also test the assumptions of some theoretical calculations and comprehend the experimental results which provides a better understanding of the strong interaction. This type of work may also be helpful to gain useful information related to the study of B meson since charmed tensor mesons appear as an intermediate state in B meson decays. Additionally, the possibility for a search on the transition of D * 2 meson at LHC provides motivation on the study of these mesons.
In this work we present the analysis for the transition D *
For this purpose we use one of a powerful nonperturbative methods, QCD sum rules, suggested firstly by Shifman [16] for the investigation of the parameters of hadrons in vacuum. Following the introduction the details of the coupling constant calculations for this transition using the QCD sum rules are presented in section 2. Section 3 gives numerical analysis of the coupling constant calculations and calculation of the decay width of the considered transition using the obtained coupling constant result.
QCD sum rules for the coupling constants
In this section the details of the calculations of the coupling constant is presented. For the calculation we use the following three-point correlation function,
where T is the time ordering operator and q = p − p is transferred momentum. The J D , J π and J D * 2 are the interpolating fields and can be written in terms of the quark field operators as:
is two-side covariant derivative and defined as;
, and
Here the λ a are the Gell-Mann matrices and A a μ (x) are the external (vacuum) gluon fields. The correlation function given in Eq. (1) can be calculated following two different ways. The first way is called the phenomenological or physical side of the calculation in which it is calculated in terms of hadronic parameters. On the other hand it is calculated in terms of quark and gluon degrees of freedom by the help of the operator product expansion (OPE) in deep Euclidean region which is the theoretical or QCD side. In the sequel of the calculation of both sides matching the coefficient of same structure obtained from both sides provides the QCD sum rules for the intended physical quantity. The contribution of the higher states and continuum is suppressed by the help of double Borel transformation with respect to the variables p 2 and p 2 .
For the physical side of the calculation, Eq. (1) is saturated with the complete set of appropriate hadronic states having the same quantum numbers with the hadronic states in the equation. After performing the four-integrals over x and y the following form of the correlation function is obtained:
In Eq. (2) the contributions of the higher states and continuum are represented by the · · · and the matrix elements appearing in this equation are parameterized as follows:
where 
where we apply the summation over the polarization tensor using λ ε
The application of the double Borel transformation with respect to the initial and final momenta squared leads us the physical side of the correlation function as:
In the next part of the calculation, using the OPE, which is done in deep Euclidean region i.e. p 2 → −∞ and p 2 → −∞, the QCD side of the correlation function is calculated. To perform this calculation one needs to substitute the explicit form of the interpolating currents into the correlation function. Followed by the contraction of all quark pairs via Wick's theorem the expression for this side turns into
where S c (x) represents the heavy quark propagator which is given in [17] and S u (x) and S d (x) are the light quark propagators. No matter how small it is, in our calculation we also include the contribution coming from the gluon condensate. After some straightforward calculations, the correlation function in QCD side is obtained as;
where Π i (q 2 ) contains the contribution coming from perturbative and nonperturbative parts of the QCD side of the calculations and it is given explicitly as . To obtain the QCD sum rules for the coupling constant among the structure appering in Eq. 7 we consider the Dirac structure p μ p ν . Following double Borel transformation, the final form of the QCD side of the correlation function for the considered Dirac structure is obtained as:
where ( q 2 ) is the result of the contribution coming from nonperturbative part. The contribution coming from nonperturbative part is lengthy therefore it is not presented here (for more details see Ref. [18] ).
The sum rules for the coupling constant, g D * 2 Dπ is obtained equating the coefficients of the same Dirac structure obtained from the calculation of both sides of the correlation function. Application of double Borel transformation and the quark-hadron duality assumption provides suppression of the contribution coming from the higher states and continuum. After all, the final form of the sum rules for the coupling form factor g D * 2 Dπ is achieved as:
Numerical Results
This section presents the numerical analysis of the coupling constant and its fit function as a function of Q 2 = −q 2 . The resultant fit function is also used for calculation of the the decay width and branching ratio of the considered transition. Some input parameters used in the calculation of the considered coupling constant are: m c = (1.275 ± 0.025) GeV [19] , m d = 4.8
Four auxiliary parameters, which are the Borel mass parameters M 2 and M 2 and continuum thresholds s 0 and s 0 , are brought into the numerical analysis by the Borel transformation and quarkhadron duality assumption . These are not physical parameters therefore the results of the coupling constant calculations should have no dependency on these auxiliary parameters. As a result we need to determine the working regions of them from our analysis. Via the consideration of the relation between the continuum threshold and the energies of the excited states of initial and final mesons we obtain the interval of working region for the continuum thresholds as 7.6 GeV 2 ≤ s 0 ≤ 8. [19] ) the branching ratio of this transition is also achieved from the outcomes of the decay width whose result with the decay width are given in Table 2 .
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QCD@Work 2014 To sum up, in this work we calculate the coupling constant for the transition D * 2 Dπ whose value is obtained as g D * 2 Dπ = (12.72 ± 3.56) GeV −1 using the QCD sum rules. The results of the coupling constant is also used to determine the decay width and the branching ratio of the mentioned transition.
